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! 5D5!
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! 5DD!



























































































































=)90??!?2#-(*0#!Z=[! ! mm! A! ! mmm! mmm! !
S0*'%!ZS[! mmm! mmm! mmm! ! mmm! mmm! mmm!
;)$*2'!Z;[! mmm! mmm! mmm! ! mmm! mmm! mmm!
B#(%&6%9/&D!*#(%&8)3!ZB[! ! mm! A! ! A! m! !
=!C!S! ! ! ! ! ! ! !
















! 5DV!
c#&1),0(R!>)@%! IZ)0C,==$!f!G))(4&+9!5677J!*1! $+(&'0&)C$+4! ()%?%! (2)(! (2&@!.$42(!2)C&A! \@! .*C$+4! /&'1*'.)+=&! )>)@! 1'*.! $(%! c
! 5DY!
.*#&0%!(2)(!$+=*'/*')(&!(2$%!(')=?$+4!.*#&0A!G2&%&!.*#&0%!)'&!,%&#!(*!&E/0*'&! >2&(2&'! $#&)0! /)@*11! .)+$/,0)($*+%! =)+9! $+! /'$+=$/0&9! -&!)==*./0$%2&#!$+!)!#,)0F()%?!%=&+)'$*A!G2&!=*+('$-,($*+!(*!(2&!0$(&')(,'&9!$./0$=)($*+%9! )+#! 0$.$()($*+%! *1! (2&!>*'?! )'&! #$%=,%%&#! $+! (2&! 4&+&')0!#$%=,%%$*+A!!

<&E"))( 3#$./! =)+! -&! 4&+&')(&#! (2)(! %2*>%! 2*>! /)@*11! 10,=(,)(&%! )%! )!1,+=($*+! *1! (2&! )//0$&#! %(')(&4@A! "+! O$#&)0P! /)@*11! =,'C&! 2)%! 1*,'!/'*/&'($&%Q!7A 8(!2)%!*+&!40*-)0!.)E$.,.A!!5A 8(!2)%!+*!0*=)0!.)E$.)!*(2&'!(2)+!(2&!40*-)0!.)E$.,.A!
! 5L6!






c*/($.)0R!%(')(&4@!$%!2$42&'!(2)+!(2&!')(&!*1!$+='&)%&! -&(>&&+! (2&! %&=*+#! %,-*/($.,.! )+#! (2&! */($.)0! %(')(&4@A![&'&9!/&*/0&!.$42(!%&((0&!*+!(2&!%(')(&4@!>2&'&!(2&!#$.$+$%2$+4!'&(,'+%!%()'(9!)%!/'&#$=(&#!-@!1*')4$+4!(2&*'$&%!*1!=*4+$($*+!I;)@+&!&(!)0A9!566]q!;$'*00$9!566]!q!;$'*00$!f
! 5LD!
MA5! $%! =*+%$#&'&#! )+! ,1/&'( <&E"))! C&%,<#'&-,"%9! -&=),%&! *1! (>*!/'*/&'($&%Q!7A b

! 5LL!
:2)/(&'! LJA! ;)%=)0R%! ('$)+40&! $%! ,%&#! $+! $(%! #&C&0*/.&+(A! G2&!.*#&0! $%!,%&#!(*!&E/0*'&!>2&(2&'!)+!$#&)0!/)@*11!.)+$/,0)($*+!$%!/*%%$-0&A!! !
IDED U0$%3! I.]! U0$%3*#+! ?*&'(40&$%&! K08%K%#(! 0?! )!
-2&'0&!2'*#+!=)'-)3i'!(&*)#+3%!!




/*%$($*+!F79!$(!=*,0#!2)C&!4*+&!(*!F5!*'!6A!T'*.!/*%$($*+!w7!$(!=*,0#!2)C&!.*C&#!(*!/*%$($*+!6!*'!w!5A!G2)(!$%9!*+!(2$%!($=?!(2&'&!$%!)!7hL!=2)+=&!(*!-&!*+!/*%$($*+!F59!)!5hL!=2)+=&!*1!-&$+4!*+!/*%$($*+!69!)+#!)!7hL!=2)+=&!*1!-&$+4!*+!/*%$($*+!w5A!8+!)!%$.$0)'!>)@9!(2&!0$?&0$2**#!*1!-&$+4!)(!)+@!%/&=$1$=! /*%$($*+! )(! )+@! ($=?! =)+! -&! =)0=,0)(&#A! G2$%! /'*-)-$0$(@! I&A4A9!-&$+4!)(!/*%$($*+!FL!*+!($=?!NJ!=)+!)0%*!-&!'&)#!1'*.!(2&!()-0&9!-@!()?$+4!(2&!C)0,&!*1!)!/)'($=,0)'!=&00!(2)(!=*''&%/*+#%!(*!(2&!'&3,$'&#!#$%()+=&!I2&'&Q! (2&!C)0,&! 1*'!/*%$($*+!FL!*+!($=?!NJ9!)+#!#$C$#$+4! $(!-@! (2&!C)0,&!,+#&'+&)(2!(2&!O%,.P!=*0,.+!I'&%,0($+4!2&'&!$+Q!Nhc
! 5LN!
.*#&0! 1*'! (2$%! ()%?9! 4)$+%! )+#! 0*%%&%! =)+! -&! %@%(&.)($=)00@! C)'$&#! (*!&E/0*'&!>2&(2&'!)+!$#&)0!/)@*11!.)+$/,0)($*+!=)+!-&!)==*./0$%2&#A!!!!
IDEDMD U0$%3!&%'23('!

! 5L]!
T$4,'&!MADQ!bE/&=(&#!#$%()+=&!1'*.!=&+(&'!4$C&+!(2&!+,.-&'!*1!($=?%A!!;0*((&#! *+! )! 0*4F0*4! %=)0&A! G2&! 1$4,'&! /0*(%! (2&! .&)+! )+#! .&#$)+! #$%()+=&!(*4&(2&'!>$(2!(2&!1$'%(!)+#!(2$'#!3,)+($0&A!
T$4,'&!MALQ!;'*-)-$0$(@!(2)(!(2&!=,'%*'!='*%%&%!)!-*,+#)'@!!I%&&!0&4&+#J!4$C&+!(2&!+,.-&'!*1!&0)/%&#!($=?%!
! 5LV!


! 5LY!
=,'%*'!#'$1(&#9!(2&!.*'&!0$?&0@!$(!-&=).&!(2)(!(2&!=,'%*'!.*C&#!*,(%$#&!*1!(2&!()'4&(!)'&)A!G2$%!.$42(!'&%,0(!$+!)!%('*+4!)==,.,0)($*+!*1!0*%%&%A![*>!%2*,0#!(2&!.*#&0!(2&+!-)0)+=&!(2&%&!4)$+%!)+#!0*%%&%X!! G*!)%%&%%!(2$%9!)!/)@*11!1,+=($*+!>)%!$+('*#,=&#A!8+!=*+(')%(!(*!)!S*+(&! :)'0*! %$.,0)($*+9! ;)%=)0R%! ('$)+40&! )00*>&#! )! =)0=,0)($*+! *1! (2&!
/K&3-!/'*-)-$0$(@!)(!&)=2!.*.&+(!$+!($.&!(2)(!(2&!=,'%*'!>)%!$+%$#&!*'!*,(%$#&!*1!(2&!()'4&(!I$A&A9!%&&!T$4,'&!MALJA!G2&!&E/&=(&#!/)@*11!C)0,&!*+!)+@!)'-$(')'@!($=?! ,!I*'!%)./0&J!1*'!(2$%!(')=?$+4!()%?!I0)-&0&#!-$! $+!(2&!&3,)($*+%!-&0*>J!=)+!(2&+!-&!=)0=,0)(&#!,%$+4!(2&!/'*-)-$0$($&%!)+#!(2&!?+*>+!0*%%!)+#!4)$+!=*./*+&+(%9!)%!#*+&!$+!&3,)($*+!MA7Q!!
! ZX\2)(*0#!IDF[!
"%! =)+! -&! %&&+9! (2&! &E/&=(&#! /)@*11! *+! )+@! 4$C&+! %)./0&! ,! $%! )! 0$+&)'!1,+=($*+!*1!(2&!/'*-)-$0$(@!(2)(!(2&!=,'%*'!$%!*,(%$#&!*'!$+%$#&!(2&!()'4&(!)'&)A!!! W&=)00! (2)(! $+! (2&! ()%?! &+C$'*+.&+(! (2&! .*#&0! 2)#! (*! 0&(! (2&!=,'%*'!#'$1(!1*'!)%!0*+4!)%!$(!>)+(&#A!^+!&C&'@!%)./0&!$(!4)$+&#!)!/)@*11!C)0,&9!,%$+4!b3,)($*+!MA7A!^C&'!(2&!%&'$&%!*1!%)./0&%!,!,/!,+($0!(2&!/*$+(!>2&'&!(2&!=,'%*'!$%!%(*//&#!I^J9!(2&!(*()0!&E/&=(&#!/)@*11!C)0,&!$%!(2&+!)+!)==,.,0)($*+!*1!(2&!C)0,&%!&E/&'$&+=&#!*+!&C&'@!$+#$C$#,)0!%)./0&!,9!)+#!=)+!-&!&E/'&%%&#!)%!1*00*>%Q!
!
! ! ! ! ! ! ! ! ZX\2)(*0#!IDM[!!! _*(&! (2)(! (2&! =,.,0)($C&! /)@*11! $+='&)%&#!>$(2! (2&! +,.-&'! *1!%)./0&%9!-,(!*+0@!$1!(2&!4)$+!=*./*+&+(!$%!'&0)($C&0@!2$42!$+!=*./)'$%*+!
! 
Payoffi,tr = 1" Pi outside( )( )*Gaintr + Pi(outside) *Losstr
! 
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! 5M7!
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T$4,'&!MAMQ!T*,'!&E)./0&!/)@*11!=,'C&%!!>$(2!#$11&'&+(!40*-)0!.)E$.)!)+#!(2&$'!)%%*=$)(&#!&3,)($*+%A!
! 5M5!
! G2&! .)H*'$(@! *1! /)@*11! =,'C&%! 2)#! *+0@! *+&! 40*-)0! .)E$.,.A!S*'&! (2)+! *+&! 40*-)0! .)E$.,.! *==,''&#! >2&+! (2&! 4)$+! =*./*+&+(!>)%!6A! 8+! (2$%!=)%&9! (2&!.)E$.)!>&'&! 1*'!%(')(&4$&%!7! ($00!D! I>2&'&! (2&!=,'%*'! $%! %($00! $+%$#&JA!B2&+! (2&! 0*%%! =*./*+&+(!>)%! )0%*!69! )00! /*$+(%!2)#!)+!&3,)0!%=*'&!*1!6A!"/)'(!1'*.!(2&%&!%(',=(,')0!/*$+(%9!(2&'&!>&'&!(>*!.)E$.)!I0*=)(&#!)(! %(')(&4$&%!D!)+#!MJ!>2&+! (2&!4)$+!=*./*+&+(!>)%!7M!)+#!(2&!0*%%!=*./*+&+(!>)%!F7LMA!
T$4,'&!MANQ!;)@*11!=,'C&%!I#$11&'&+(!=*0*'%J!>$(2!*/($.)!)(!#$11&'&+(!0*=)($*+%!+).&0@!)(!L!I(*/F0&1(J9!76!I(*/F'$42(J9!M6!I-*((*.F0&1(J9!f!766!I-*((*.F'$42(JA!!
! 5MD!

T$4,'&!MA]Q![$%(*4').!*1!(2&!0*=)($*+!*1!40*-)0!.)E$.)!$+!(2&!/)@*11!=,'C&!!>2&+!/)@*11!1,+=($*+!$%!.)+$/,0)(&#A!G2&!.*#&0!2)#!(2&!-*,+#)'@!)(!DA!
! 5ML!


! 5MM!

! 5MN!
3,$=?!'&%/*+%&%9!)%!(2&!($.&!1*'!)!-)%$=!/&'=&/($*+F)=($*+!=@=0&!$%!0)'4&'!(2)+!*+&!($=?A!!
IDGD U0$%3! I:]! B#(&0$2-*#+! )! '%-0#$! ()'6! J*(<!
-0#(*#202'!/)90??!:)+! $#&)0! /)@*11! .)+$/,0)($*+%! )0%*! -&! /&'1*'.&#! $+! )! #,)0F()%?!%=&+)'$*X!G*!&E/0*'&!(2$%9!.*#&0!M"!>$00!-&!&E(&+#&#!>$(2!)!%&=*+#)'@!()%?A!
q!8!=)00!(2$%!(2&!O=*''&=($*+!#$%()+=&!/&'!($=?PA!G2&!2$42&'!(2&!
! 5M]!
=*''&=($*+!#$%()+=&!/&'!($=?9! (2&! 1)%(&'!(2&!=,'%*'!=)+!-&!-'*,42(!-)=?!(*!=&+(&'A! 81!=*''&=($*+!#$%()+=&!/&'!($=?! $%!+*(!&E)=(0@!&3,)0! (*!79! (2&+!(2&! .*#&0! =)++*(! -&! .*C&#! &E)=(0@! (*! =&+(&'! 1'*.! )00! #$%()+=&%A! T*'!&E)./0&9!$1!=*''&=($*+!#$%()+=&!/&'!($=?!&3,)0%!59!)+#!(2&!$+$($)0!#$%()+=&!&3,)0%! D9! (2&+! (2&!.*#&0! =)+! &$(2&'!.*C&! (2&! =,'%*'! (*! w
! 5MV!
b3,)($*+! MA5JA! G2$%! C)0,&! >)%!%,..&#! >$(2! (2&! /)@*11! *1! (2&! /)%%$C&! )((&+($*+! I<G&GJ! ()%?A! T*'! (2&!/)%%$C&!)((&+($*+!()%?9!(2&!/)@*11!#&/&+#&#!*+!(2&!(*()0!+,.-&'!*1!($=?%!#,'$+4!>2$=2!(2&!>$+#*>!*1!(2$%!()%?!>)%!*/&+9!G*/&+9!$+!'&0)($*+%2$/!(*!(2&!(*()0!($=?%!$+!)!('$)09!G('$)0Q!!
!! ZX\2)(*0#!IDE[!!!
! 
Payoff p.a. = Topen *Gainsp.a. + Ttrial "Topen( )*Lossesp.a.
! 5MY!

! 5N6!

T$4,'&!MAVQ!bE/&=(&#!(*()0!($=?%!!IC&'($=)0! )E$%J! (2)(! (2&! =,'%*'! $%! $+%$#&! (2&! ()'4&(! I-0)=?J9! )+#! (2)(! (2&! /)%%$C&!)((&+($*+!>$+#*>! $%! */&+! I4'&@J9! 4$C&+! (2&! %(')(&4@! I2*'$K*+()0JA! T*'! #$11&'&+(!=*''&=($*+!#$%()+=&%!/&'!($=?!I'*>%J!)+#!%>$(=2!=*%(%!I=*0,.+%JA!
! 5N7!
`)$+%!)+#!0*%%&%!*+!(2&!/)%%$C&!)((&+($*+!()%?!>&'&!C)'$&#!$+!)!%$.$0)'!>)@A!G2$%!4)C&!)!(*()0!*1!77965M!#$11&'&+(!/)@*11!1,+=($*+%!I57!E!M!E!57!E!MJA!!! Z$.$0)'! (*! (2&! )+)0@%$%! 1*'! .*#&0! M"! I%&&! T$4,'&! MA]J9! (2&!0*=)($*+%! *1! (2&! 40*-)0! .)E$.)! )='*%%! (2&! #$11&'&+(! /)@*11! 1,+=($*+%!>&'&!&E/0*'&#9!(*!%&&!$1!)+!$#&)0!/)@*11!.)+$/,0)($*+!$%!/*%%$-0&A!8+!-*(2!.*#&0%9!(2&!%$.,0)($*+%!(2)(!2)#!)00!4)$+%!)+#!0*%%&%!%&(!(*!6!#$#!+*(!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5L!_*(&!(2)(!#,'$+4!)!%>$(=2! 1'*.!(2&!/)%%$C&!)((&+($*+!()%?!(*! (2&!(')=?$+4!()%?9! (2&!/)%%$C&!)((&+($*+!()%?!$%!*/&+!1*'!)00!-,(!7!($=?A!
! 5N5!

T$4,'&!MAYQ![$%(*4').%!*1!(2&!0*=)($*+!*1!40*-)0!.)E$.)!$+!(2&!/)@*11!=,'C&!!>2&+!/)@*11!>)%!C)'$&#9! 1*'!/)@*11!=,'C&%!>$(2!)!%$+40&!.)E$.,.A!U&1(!%2*>%!'&%,0(%!1*'!(2&!c&)%@!=*''&=($*+%R!.*#&09!'$42(!1*'!(2&!c2)'#!=*''&=($*+%R!.*#&0A!
! 5ND!
=*''&=($*+%!.*#&0! I0&1(J! )+#! (2&! 2)'#! =*''&=($*+%!.*#&0! I'$42(JA! G>*!)%/&=(%! )'&! $..&#$)(&0@! )//)'&+(! $+! (2&%&! 2$%(*4').%A! T$'%(9! (2&!.)E$.)!)'&!%"-!#$%('$-,(&#!)='*%%!(2&!&+($'&!%(')(&4@!%/)=&9!%,44&%($+4!(2)(!)+!$#&)0!/)@*11!.)+$/,0)($*+!$%!+*(!/*%%$-0&A!Z&=*+#9!(2&!0*=)($*+!*1!(2&!.)E$.)!#$11&'%!-&(>&&+!(2&!(>*!()%?!&+C$'*+.&+(%A!!! "(!=0*%&'!$+%/&=($*+9!(2&!/*%$($*+!*1!(2&!.)E$.)!=)+!-&!'&0)(&#!(*!(2&!'&%,0(%!(2)(!>&'&!/0*((&#!$+!T$4,'&!MAVA!`
! 5NL!
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